Mechanisms of immunization with a replication-defective mutant of herpes simplex virus 1.
We have investigated the mechanisms by which subcutaneous immunization of mice with a replication-defective mutant of herpes simplex virus 1 protects against infection of the eye and latent infection of the trigeminal ganglion following corneal challenge. First, we have shown that immunization reduces the number of trigeminal ganglion neurons in challenged animals that express the latency-associated transcript. This indicates that the reduction in the incidence of latent infection by challenge virus is likely due to immune mechanisms and not saturation of the potential sites of latent infection by the immunizing mutant virus itself. Second, the duration of protective immunity against acute infection, keratitis, and latent infection was similar in mice immunized with replication-defective or -competent virus; thus, the replication-defective mutant virus is able to induce durable immunity apparently without spread in the host. Third, although the mutant virus showed no evidence of replication in vivo, it was present in footpad tissue in an infectious form for several days. This surprising observation raises the possibility that continued infection events by input virus over an extended period of time may have a boosting effect on the developing immune response which could explain, at least in part, the capacity of these replication-defective mutant viruses to elicit a robust and durable immunity despite their inability to spread within the host.